Abstract Adolescence is a complex period of development that involves creating a sense of identity, autonomy, relationships and values. This stage of adjustment can be complicated by having a genetic condition. Genetic counseling can play an important role in providing information and support to this patient population; however, resources and guidelines are currently limited. In order to appropriately establish genetic counseling approaches and resource development, we investigated the experiences and perspectives of adolescents with a genetic condition with respect to their genetic counseling interactions. Using a qualitative exploratory approach, eleven semi-structured interviews were conducted with adolescents diagnosed with a genetic condition who received genetic counseling between the ages of 12 and 18 years at The Hospital for Sick Children. Transcripts were analyzed thematically using qualitative content analysis, from which three major interrelated themes emerged: 1) understanding the genetic counselor's role; 2) increasing perceived personal control; and 3) adolescent-specific factors influencing adaptation to one's condition. Additionally, a list of suggested tools and strategies for genetic counseling practice were elucidated. Our findings can contribute to the development of an adolescentfocused framework to enhance emerging genetic counseling approaches for this patient population, and can also facilitate the transition process from pediatric to adult care within patient and family-centered contexts.
Introduction
Adolescence (for our purposes, the period between 12 to 18 years of age) is a transitional stage that involves developing a sense of individuality, self-concept, sexual identity, independence, meaningful relationships, values, beliefs and goals (Christie and Viner 2005) . Adolescents undergo many physical, psychological and social changes during this time, and their tendency towards concrete rather than abstract thinking in the earlier stages of development complicates their ability to predict the consequences and future outcomes of their decisions (Christie and Viner 2005; Uhlmann et al. 2009; Weil 2000) . Being identifiably different in any way (such as having a genetic condition) can lead to stigmatization and stress on peer and familial relationships, which can result in difficulties with autonomy, identity development and self-esteem. Genetic counseling can assist adolescents with the integration of genetic information into their self-concept, and thereby prompt them to contemplate the meaning and potential future impact of having a genetic condition (Duncan and Young 2013; Fanos 1997; McConkie-Rosell et al. 2008; Weil 2000) . However, providing effective genetic counseling to adolescents can be complex, requiring a unique approach that is meaningful to this population.
Previous publications have investigated the perspectives of adolescents with chronic conditions, regarding communication approaches between healthcare providers and adolescents. Beresford and Sloper (2003) conducted 63 qualitative interviews and two group discussions with adolescents who had cystic fibrosis, diabetes, epilepsy, juvenile chronic arthritis, or Duchenne muscular dystrophy, and found that communication between the adolescent patient and the healthcare provider could be jeopardized by a number of factors. Many adolescents found it difficult to connect with a healthcare professional if they had never met before, if the appointment felt rushed, or if they felt inferior due to a perceived difference in status. Adolescents have also reported being hesitant to ask questions that may reveal their involvement in risky behaviors or poor adherence to treatment (Beresford and Sloper 2003; Kaufman 2012) . Kyngäs (2003) determined that adolescents with chronic conditions are concerned about peer approval, confidentiality, coping with negative emotions, and learning to manage their own condition independently. Adolescents appear to value healthcare professionals who take interest in the broader impact that a chronic condition has on day-to-day life, and thus many communication issues may be reconciled by providers who are attentive to both the informational and psychosocial needs of the patient (Beresford and Sloper 2003; Kyngäs 2003) .
Few studies have involved adolescents as participants, who have or are at risk for a genetic condition. A pilot study by Szybowska et al. (2007) surveyed 17 adolescents aged 12 to 19 with phenylketonuria, hyperphenylalaninemia or congenital adrenal hyperplasia to evaluate the informational needs of adolescents with a genetic condition. Participants wanted more information about the biological processes involved in their condition and how they could manage it, as well as how it could impact their life. In addition, many adolescents indicated that they prefer their parents to be present when receiving information about their genetic condition. Mand et al. (2013) conducted interviews evaluating the experiences of nine adolescents who underwent predictive genetic testing for adult-onset conditions. Participants expressed feeling a lack of autonomy when the healthcare provider did not appreciate their lived experience of the condition within their family context and their motivations for pursuing genetic testing. Receiving a test result, whether positive or negative, was largely empowering and reduced feelings of uncertainty for participants.
There are a number of challenges and potential barriers to providing optimal genetics services to adolescent patients. Adolescents are considered to be a distinct patient group that may not be receptive to traditional genetic counseling techniques used with adults (Callard et al. 2012; Griswold et al. 2011; Tse et al. 2013) . Studies by Galvin (unpublished Master's thesis 2010), Griswold et al. (2011) and Tse et al. (2013) in which genetic counselors were interviewed regarding their experiences counseling adolescent patients revealed challenges with: assessing the developmental stage and maturity level of these patients; engaging adolescents in the session, particularly to discuss emotional and social concerns; and balancing parental involvement with preserving the confidentiality of the patient. Genetic counselors indicated that they lack relevant knowledge, confidence and practical techniques to best meet the genetic counseling needs of adolescent patients (Galvin, unpublished Master's thesis 2010; Tse et al. 2013) . Moreover, Duncan and Young (2013) suggested that genetic health professionals are unsure about the cognitive abilities of adolescents to make their own decisions, and perceive approaches to adolescent-specific care as overly timeconsuming or complex to practically achieve.
Limited published information regarding genetic counseling strategies for working with the adolescent patient population suggest approaches including: having a period of social Bwarming-up^; maintaining a non-judgmental demeanor and unconditional positive regard; contracting with patients to establish a trusting relationship, and ascertaining their beliefs, concerns and expectations for the session; using simple language, developmentally-appropriate visual aids and analogies to simplify discussions of risk and recurrence; role-playing with the counselor to facilitate discussion of how they might explain the condition to peers or react to certain genetic testing outcomes; and establishing a balance between empowering and maintaining the autonomy of the adolescent while simultaneously recognizing the role of family in decision making (Austin 2010; Callard et al. 2012; Gaff et al. 2006; McConkieRosell et al. 2009; Peters-Brown and Fry-Mehltretter 1996; Tse et al. 2013; Weil 2000) . These strategies were proposed to provide effective genetic counseling for adolescents based on issues intrinsic to adolescence and being at risk for or having a genetic condition; however, they do not directly elicit data from the adolescent's perspective of the genetic counseling experience.
In order to establish a practical and evidence-based approach to genetic counseling for the adolescent population, we investigated the perspectives of adolescents regarding their experience with and expectations of genetic counseling. We sought to understand adolescent-specific issues meriting consideration from genetic counselors in order to better educate and support this patient population. In addition, this study aimed to elicit strategies that can be used to enhance genetic counseling interactions with adolescent patients.
Methods
This study was conducted using Interpretive Description, a qualitative exploratory methodology (Thorne et al. 1997 ). This approach contributes to the understanding of how people experience health and illness, and how this can be useful for enhancing patient care. A qualitative method was chosen to be able to gather an in-depth understanding of an experience in its natural setting and to interpret participants' experiences in terms of the meanings they bring to them (Rice and Ezzy 1999; Thorne et al. 1997 ). This study was approved by the Research Ethics Boards at The Hospital for Sick Children and The University of Toronto.
Participants
Potential participants were identified by genetic counselors at The Hospital for Sick Children. Inclusion criteria confirmed by review of medical records were: 1) diagnosis of a genetic condition; 2) age of 12 to 18 years at the time of the genetic counseling session in the Genetics Clinic at The Hospital for Sick Children. We excluded individuals who had genetic counseling for carrier testing and were thus unaffected, had a significant cognitive disability as determined by the genetic counselor, or were followed by the Genetics Clinic at The Hospital for Sick Children for ongoing medical management (such as those with metabolic disorders or conditions with increased tumor risk requiring surveillance). We anticipated variability in participants' age at diagnosis and counseling, as well as in the time between their genetic counseling session and the study interview.
Twenty-seven individuals were invited to participate. We included two versions of consent forms: one that could be signed by the adolescent him/herself, and one that could be co-signed by a parent or guardian depending on the age of the invited participant and each family's preference. One study package was returned to us due to an incorrect address. Of the remaining 26 individuals, eleven (42 %) participated, four (16 %) declined participation, and eleven (42 %) did not respond. Of those who participated, nine (82 %) had a telephone interview, and two (18 %) had an in-person interview.
Instrumentation
An interview guide was developed by the first author (AP) with input from the research team. Interview questions were guided by the study objectives as well as by previous research (Callard et al. 2012; Galvin, unpublished Master's thesis 2010; Griswold et al. 2011; Tse et al. 2013) . Six main interview questions explored the reason for referral to genetic counseling, participants' experiences during the session, discussion about reproduction and future children, visual aids and resources that were used, and how genetic counseling may or may not have helped in learning about the genetic condition. In addition, participants were asked to provide ideas about tools and strategies that genetic counselors could use when interacting with adolescents. Each question was followed with probes to obtain further details about participants' experiences and ideas.
Procedures
Data were collected in the form of semi-structured individual interviews conducted by the first author (AP), to allow for an in-depth understanding of each participant's subjective experience with genetic counseling and to assure greater anonymity (Rice and Ezzy 1999) . Interviews were audiotaped and transcribed verbatim.
Data analysis
Interview data were analyzed using qualitative content analysis, involving subjective interpretation of the written data through a systematic classification process of coding based on phrases, ideas and patterns observed. Emergent categories from the coded transcripts were then grouped across interviews into overarching themes (Hsieh and Shannon 2005; Taylor-Powell and Renner 2003) . Transcripts were reviewed by more than one member of the research committee to ensure validity and reliability of the themes.
Results

Participant demographics
Characteristics of the eleven participants are summarized in Table 1 . The study sample was primarily female and represented a variety of different genetic conditions. The age of participants at the time of their genetic counseling session ranged from 13 to 18 years (mean 15.5 years), and the age at interview ranged from 13 to 20 years (mean 17 years). The length of time between the genetic counseling session and interview ranged from one month to 2.5 years (mean 1.6 years). All participants were referred for genetic counseling by a nongenetics clinician at The Hospital for Sick Children to discuss their genetic test results and/or their condition.
Interview themes
Three main interrelated themes emerged from analysis of the interview transcripts: 1) understanding the genetic counselor's role; 2) increasing perceived personal control; and 3) adolescent-specific factors influencing adaptation to one's condition. Each of these themes includes specific sub-themes, which are illustrated below by verbatim quotes from the study participants with their study number and age at the time of the genetic counseling session. Additionally, genetic counseling tools and strategies were elucidated from transcript analysis. Overall findings are summarized in Fig. 1 .
Theme I. Understanding the genetic counselor's role 1. Unclear expectations of the session Participants indicated that they were unclear about what the genetic counseling session would entail, and as a result of this uncertainty had few expectations, questions or goals for the session prior to attending. Many felt that they had a better understanding of what genetic counseling involved after their session, and in hindsight felt that the genetic counselor was a source of reliable knowledge about their condition.
BI didn't think there was anyone like this who could talk to you about it. I thought it was just doctors, they tell you what your diagnosis is. I didn't know there is someone you can actually go talk to who will research it for you and then relay the information back to you. So I think genetic counseling is really good if people are made more aware of it.^(#4, age 18) 2. Distinct differences from other healthcare providers' roles Participants, particularly those with a number of healthcare providers involved in their care, felt that the genetic counselor had a distinct role. This role involved discussing details about the underlying biological pathway involved in their condition, inheritance and recurrence risks for future children, and preparation for the future including potential complications they could face. This was distinct from the role they described of their physicians, which was to deal more with the day-to-day aspects of their condition, monitor their overall health and manage their medications.
B...if you have a disease, through genetic counseling it will answer a lot about sort of where it came from and why you have it, and even how it relates to your family and how it's beneficial for you, because you have that better understanding of not only your disease but how it relates to you and how it has connected through generations.^(#9, age 15)
The majority of participants either did not recall discussing psychosocial issues with the genetic counselor, or did not understand the utility of having this discussion as they did not think this was part of the genetic counselor's role. Many explained that they simply do not like expressing their emotions to others, or feel that discussing their issues would not change their situation.
BI can't really tell this to others because they can't do anything about it. I can't even tell my doctors. Their job is to look after me, not to like tell me lies and make me feel better about myself. This is reality and I'm really living in reality, so, yeah… I mean, she can't really do anything about my feelings. If it was a psychiatrist or someone who would really listen and tell me something that would make me feel better, that person yes. But for the genetic counselor, I would really like to stick to the topic. I wouldn't want to go off topic with that.^(#11, age 16) Some of the participants had access to a social worker through their healthcare team, and felt that this was a more appropriate setting to discuss any psychosocial concerns.
Theme II. Increasing perceived personal control
There was a sense from all participants that the genetic counseling session mediated an increase in their perceived personal control over their condition. This was achieved by gaining an understanding of the underlying cause and genetics of one's condition, receiving anticipatory guidance, and being supported in owning the session.
Understanding the genetics of one's condition
All participants stated that learning about the genetics, inheritance and origins of their condition was an important outcome of their genetic counseling session. They felt that this information was helpful in gaining a greater sense of how their condition arose, reducing ambiguity and alleviating feelings of guilt. As well, genetic counseling helped them to conceptualize their condition as part of their identity. It is interesting that participants did not perceive that they were addressing psychosocial issues during this discussion.
BLike, I know I've never really cared about it, but it was always in the back of my head…what did I do wrong or what did I have?...Like when I fell did I get this, or when I broke my arm did I do this?^…They said no, it wasn't really my fault, I didn't really do anything. So I was kind of OK with that.^(#3, age 13). B...it was another piece of information to the puzzle, I guess. So I definitely gained a better understanding of what I had and why I had it...if I had a bunch of unanswered questions about my disease then I would feel even more lost. So I think through the genetics session I learned a lot about the disease, and I think that's a good start to coping and adjusting to that.^(#9, age 15)
Receiving anticipatory guidance
Adolescents appreciated receiving information about the future, whether it was regarding life with their condition and/or risks for their future children. Although family planning was not of immediate relevance, all participants were interested to learn about the chances of their future children inheriting their condition, to be aware that they had options and to understand potential consequences of engaging in risky sexual behaviors.
BJust knowing that I could pass it on, that was the most helpful. I still remember it to this day…I think the earlier you know, it's not a shock later on…you could have more time to just kind of sit back, digest it, and not be so shocked like later on in life, and feel more saddened or any kind of stress that could come with it.^(#4, age 18) B…afterwards I kind of knew exactly what was going on and how I can plan for my future and things like that…definitely now knowing that it is genetic and I can sort of, not control it, but do things to I guess prevent my children from having it, or in the case that they do have it, teach them how to deal with it.^(#8, age 16) BIf I was ever going to partake in sexual behavior, or risky sexual behavior, that especially in my case that if someone gets pregnant…then they also have that chance. So I should definitely think about, or change, or make decisions based on that I also have that now. So there's another layer of thinking I have to go through before I make a decision like that.^(#10, age 14)
3. Owning the session Providing adolescents with choice and making them the focus of attention during the session was an important factor related to feeling respected and having a sense of ownership and control of their own health. Some participants recalled being given the option to have their parents in attendance during the genetic counseling session, and regardless of their preference, appreciated being presented with this option. However, a few participants noted that this choice was impractical if their parents had brought them to the session, as they would feel uncomfortable asking them to leave.
BIf you gave the patient the choice without the parents having any pressure on it, I think that would help because it gives them…they want to feel a little bit of control at least or a little bit of choice in the matter. Because they don't get to choose if they have the genetic condition or not. If they have this, they want a little…by that point, I wanted a little bit of control of my life.( #10, age 14)
Focusing the session towards the adolescent also had a positive impact on his or her comfort level and understanding of the information provided, when compared to interactions with other healthcare providers. Several participants noted that they were more trusting of the genetic counselor because they received undivided attention, repeated invitations to engage in dialogue and time to ask as many questions as they wanted. The importance of directing the discussion to the adolescent instead of his or her parents or other family members was also stressed.
BI felt a little more important and a little more integrated into what was actually going on. It wasn't just your doctor like talking to your parent. It was more about you, which I think, I guess, is what makes genetic counseling…a little different than any regular doctor's appointment. Having it specifically addressed to me and having all the information first hand for myself was very helpful and definitely helped my understanding in that way.^(#8, age 16) B...you feel like they care about you as a person or as a being, or like, as just, as you, not as another patient. I think that connection definitely made me feel more comfortable…like I had the sense that I trusted them or I could trust them.^(#10, age 14)
Theme III. Adolescent-specific factors influencing adaptation to condition
In recounting their genetic counseling experience, participants also discussed the challenges of living with their condition and its effects on relationships with family and friends. While participants were at different stages in the process of adapting to their condition, a number of adolescent-specific factors were identified that influenced both this adaptation and the genetic counseling process.
Isolation
Many participants described feelings of isolation as a result of their condition. They found it difficult to come to terms with their diagnosis because they saw themselves as distinctly different from everyone else, and as the only person with their specific rare disease or mutation. Many participants expressed feelings of BWhy me?^that reflected a sense of unfairness in life, feeling alone and resentful about having a genetic condition. These feelings also impacted their perspectives towards having children.
BI just think, OK now I'm different from every other human being, because I have one nucleic acid that switched. So I just felt kind of separated from every other person, or human, because of that, because I'm now different in that way.^(#10, age 14) BFor me, it's like I never really grew up being really happy about it. There were some times that I'm like, why me, why did I have this condition? I wanted it to be fixed. And just being the mother, like having that instinct that I don't want my kid to go through the feelings I've gone through.^(#4, age 18) Isolation was also felt within the context of reactions from others. Participants commented that being treated differently by their friends or family exacerbated their sense of loneliness and caused feelings of insecurity.
BIt just bothers me because every day I wake up, I go to school, somewhat or the other way I find myself…I may look physically normal, but I find myself very different from others...I am physically sometimes incapable of doing whatever you want to do. That's bad; it really affects especially a kid or a teenager's mentality. Your self-esteem just goes out of the window.^(#11, age 16) Many participants reported a history of being bullied, and expressed concern that they would not be accepted or understood by their peers. To avoid having their Bdifferences^ex-posed, several participants admitted that they chose not to participate in social activities, which further worsened their feelings of isolation.
Social connectedness
Social connectedness was noted as a key factor in adolescents' adaptation to their condition. Adolescents' perspectives about their condition were influenced by their connections with their family, peer groups, and the larger community of other individuals with the same condition. With regards to family connections, many participants stated that they were happy to have their parents present in the genetic counseling session with them, as they felt this was an opportunity for their parents to be educated about their condition and be a source of support.
BIt helped me in a way just to see my family there, and having them ask questions made a difference, versus just me having all the questions...and to have my whole family sort of know the background of the disease would help. It would make me feel more comfortable talking about it with them.^(#9, age 15). BI think that it's good to have them there because if it's genetic then…it's important for them to know my condition as well as what caused my condition, 'cause it's related to them. And I guess as parents it'd be supportive for them to be there to learn about my future and how they could play a part in that.^(#7, age 16) Participants expressed a desire to fit in and be perceived as Bnormal^by their friends, as this was important for their sense of belonging, which many adolescents were actively seeking during their high school years. Within their extended peer group, adolescents tended to only share information about their condition if it was outwardly noticeable (such as a physical difference) or if justification was required (such as reasons for missing school and social gatherings).
BI didn't want them to think I had a problem. I guess because, I don't know, I just, at the same time I wanted to fit in in high school and just be normal, I guess.^(#9, age 15). B…they don't really approach to me until I say something or they just come to me asking, 'Oh, how come you're not always in class and stuff?' But, like, sometimes I have to tell white lies because I don't want them to be... you know those friends that are, like, when they find out something that is really big and they worry about you for so long?( #1, age 17)
Several participants also expressed a desire to be part of a larger community of individuals with the same condition, to compare experiences and to provide a sense of belonging within a group.
B…as much as my family tries to relate, just even if I knew there was someone that I could possibly even reach out to, just so they know exactly how you feel…as you get older, you just come across a couple of times, like, I wonder how someone else in the same condition as me is doing? Are they more positive about it? Do they have more negative feelings towards it?^(#4, age 18)
Independence and privacy
While adolescents sought social connectedness, they simultaneously strived for increased independence, and these two sub-themes were often present together in participant interviews. Participants expressed a need for privacy, particularly within the family construct. Many explained that they would have chosen to have their parents leave the session for personal discussions including recurrence risks for their future children and potentially adverse issues regarding prognosis. Motives behind seeking privacy included wanting to assert their independence, as well as not wanting to witness their parents' worry.
BSome of the questions, like regarding life expectancy, I didn't really want to talk about with my family...it was just sort of like a personal question and I didn't really want my family to know about it, I guess. Since it's just my life. And I know my parents worry about stuff all the time…like if the answer wasn't good...I wouldn't want my parents to see me worried or anything.^(#9, age 15) B...the point that my mom freaked out, that didn't make me feel good. 'Cause my mom usually didn't, she held it in until I wasn't there. Just watching her cry definitely didn't help with the news...when I was told it isn't going to change, like it didn't make me feel secure about the thought I guess, because…a person I really look up to just falls apart.^(#10, age 14)
Several participants also expressed a desire to receive a summary letter following the genetic counseling session that was addressed to them. Having a written document tailored to the adolescent was deemed to increase their sense of independence.
B...you send it to the person, only the person can open it, no parent can intervene unless they're physically unable to open it up. But like, you have one to the parent, you have one to the kid…like I'm more, I want my space, I want to be independent, I want my own thing.^(#10, age 14)
Timing of genetic counseling
Receiving a diagnosis or hearing more about one's condition during a time of transition, such as when entering high school, was challenging. Adolescents of varying ages at the time of genetic counseling felt upon reflection that there was a greater sense of stability during the middle high school years (grades 10 and 11) when they were 15 to 16 years of age, as opposed to the transition between elementary and high school at age 13, which involved significant social adjustment and fears of not being accepted. Participants felt that by the middle of high school, they would have greater maturity and willingness to comprehend the information provided in the genetic counseling session and its implications for their future, as they begin to think about life beyond high school.
BNow that I'm in grade 10…you kind of start to see your future right in front of you, and you realize that like, two and a half more years and I'm finished high school and I'll be going to university and starting the rest of my life, and then I have to worry about getting a family and all of that and a job and whatever. So I bet if I went now, I would have a lot more questions and a better understanding than I would when I was 13.^(#2, age 13)
As well, in Ontario, Canada, the principles of genetic inheritance are first taught in high schools within the grade 11 biology curriculum, so participants that had already studied genetics found this to be helpful background knowledge to assist with their understanding of information during the session.
IV. Tools and strategies for genetic counseling practice
One of the primary goals of this study was to identify tools and strategies that genetic counselors could use to enhance their interactions with this patient population. Suggestions from participants have been categorized based on potential utility either prior, during, or after the genetic counseling session.
Before the session
Adolescents felt that they would have benefitted from knowing what the genetic counseling session would entail, as this would encourage them to think about questions and help with engagement during the session. B...if there is an information package that could come to the person's house or something before the session was going to take place, just explaining what is going to happen and what goes on throughout it, and if there's any questions they may have...getting people a little more information prior to the actual meeting, I think it would help their understanding and maybe have more people involved and maybe more people end up going to genetic counseling.^(#8, age 16) As well, some participants researched their condition on their own prior to the session, often by typing the condition name into Google and reading online sources including Wikipedia, Facebook and blogs. Participants expressed that they regarded the genetic counselor as someone with whom they could check information that they had read or heard about elsewhere.
During the session
Participants were able to recall distinct details about constructing a pedigree, and found a drawing of their family history more relatable to them rather than general diagrams of inheritance. Many participants also suggested using video clips and animations, such as on a computer or tablet, to describe inheritance or the biological process underlying one's condition.
BAs she was creating a pedigree chart, she really did create a proper, huge pedigree chart. Like that pedigree represented my entire joint family…it was used as a tool to explain how things would work...whatever she was talking about, it could relate to what I'm looking at( #11, age 16) B...say there were just two people on the screen and it would show how the genes met up, and then it would branch off into the children and the probability of them getting the genes, or how they got the genes. But it would actually show you how the genes match up as you press on each generation in your family. I think that would be a cool way of showing it through new technologies.^(#9, age 15) Participants also mentioned that emphasizing normalization of their condition was an important message they gained from the genetic counseling session. It was reassuring to hear that a new diagnosis would not drastically alter their lives, that everyone has differences and that there were other individuals with the same condition as themselves who had faced similar challenges. Gaining a sense of normalization helped create stability for adolescents during a time when they felt they were facing a threat to their health and identity. This is another case of adolescents discussing a psychosocial issue that they did not identify as such.
BThey made me feel like it wasn't going to completely change my life...they made me kind of understand that you were born with it, so you've already lived with it, so you don't really have to change anything, you just kind of get to continue what you've been doing.^(#10, age 16) BIf they kind of go over the fact that…plenty of people have mutations, you just happen to have one that does this. And they go, 'Everyone's different in their own way. You're different in this way but that doesn't change anything.' If they kind of went over that…I guess that would make me feel not as out of place.^(#10, age 16) As was highlighted in earlier themes, adolescents found it important to be able to choose whether they would like their parents to be present for all or part of the session, and recommended that genetic counselors continue to provide this choice. Finally, some participants suggested that genetic counselors should review important points and direct this to the adolescent at the conclusion of the session.
BSo like, with the teen, just to say, 'Overall, this is what you've learned before, this is what we're trying to figure out, and this is how it affects you.' And just talking to the teen themselves, not the parents…so they'll get the main picture and they're not trying to pick up on both sides of the conversation. So it's more focused on them.^(#2, age 13)
After the session
Adolescents suggested that the genetic counselor provide them with assistance in identifying reliable resources to gather further information about their condition.
B...if you were to provide links that are more reliable, it'd be a lot easier…it was so hard to find reliable sites; like you type in whatever your condition is and like a thousand sites will pop up and it's hard to kind of pick out, OK, this is an accurate site that I can use.^(#4, age 18) Many also wanted the option to connect with support groups and other individuals with their condition, either of similar age to compare experiences, or older so that they could perhaps have an appreciation of what to expect in the future with their condition. A few participants recognized that confidentiality may restrict their ability to meet with other patients, and suggested that even hearing about other patients' experiences from the genetic counselor would be helpful.
Adolescents felt that a post-session letter was a means to have a written document highlighting key points specifically relevant to them, and was useful as a resource for further research about their condition.
BIt was nice to kind of have a summary…and even if I was to come back, just to kind of know, this is what I went over and you can do research on your own and ask, how accurate is this? It's nice to know what you talked about, even not in detail, just to kind of remind you that OK, we talked about this and this.^(#4, age 18) Interestingly, participants tended to remember receiving a letter when it was addressed solely to them, rather than being addressed to their parents or the family as a whole. This was determined by discussion during the interview, as well as review of participants' clinical letter correspondence afterwards.
Discussion
We explored the perspectives of eleven adolescents regarding their genetic counseling experience. Our study also provides insight into adolescents' experiences with their genetic condition and identifies tools and strategies to enhance genetic counseling interactions.
The lack of awareness amongst our participants of what a genetic counseling session might entail impacted their expectations for the session. This lack of awareness is reflected in genetic counseling literature as a theme for patients of all ages, including adults (Bernhardt et al. 2000) . Davey et al. (2005) found that higher levels of satisfaction were reported from patients who received a telephone call from a genetic counselor prior to their appointment. This may be because the patient already felt they were developing a rapport with the genetic counselor by the time they met, and/or because they were able to learn what would take place in the session in order to generate expectations. This suggests that pre-clinic contact may be an effective strategy to employ with patients and especially with adolescents for rapport-building prior to their clinic appointment.
We considered psychosocial support to include validating and normalizing the patient's concerns as well as providing support with regards to reassurance (where possible), decision-making and adaptation to one's condition. Interestingly, the participants in the study by Bernhardt et al. (2000) found the psychosocial and supportive components of genetic counseling to be a surprising but important part of the session. This was in contrast to the adolescents in our study, who did not recall discussing psychosocial concerns (i.e. feelings) pertaining to their diagnoses and/or did not realize that they were addressing psychosocial issues during the genetic counseling session. Despite some of the participants' statements to the contrary, it is clear from their responses elsewhere in the interviews that they did feel supported by the counselor in various ways, including feeling normalized and in greater control of their condition. Therefore, it may be that participants found the psychosocial aspect of genetic counseling to be intrinsically beneficial, but were not aware of and/or did not fully understand all of the supportive roles offered by the genetic counselor.
Challenges in providing genetic counseling to adolescents, especially in addressing psychosocial issues, have been previously identified (Callard et al. 2012; Galvin, unpublished Master's thesis 2010; Griswold et al. 2011; Peters-Brown and Fry-Mehltretter 1996; Tse et al. 2013) . Peters-Brown and Fry-Mehltretter (1996) discuss that adolescents may experience challenges expressing psychosocial issues due to difficulties with thought organization, communication of their feelings, and a tendency to avoid discussing emotions due to feeling shy or self-conscious around an unfamiliar adult. Our study findings can be addressed by striving to develop a trusting rapport with adolescents and outlining genetic counseling roles including the provision of psychosocial support.
Perceived personal control pertains to the belief that one has the ability to influence the negative aspects of a situation or event, and is integral to coping with and adapting to health threats (Thompson 1981) . Following a diagnosis of a genetic condition, individuals may feel a loss of control and seek information and meaning to be able to cope with and accept their condition. Previous studies have shown that an increase in perceived personal control is associated with increased knowledge about one's condition (Berkenstadt et al. 1999; Bernhardt et al. 2000) . Our study identified adolescentspecific factors contributing to an increase in perceived personal control, including having the opportunity to make choices during the session and feeling that they are the focus of the session. Genetic counseling can serve to assist adolescent patients in gaining a greater sense of perceived personal control and thereby help them to adapt to their condition.
The challenges faced by participants in this study, including feelings of isolation, seeking social connectedness and gaining more independence are also shared by adolescents with chronic and/or other genetic conditions (Giarelli et al. 2008; McConkie-Rosell et al. 2008; Secor-Turner et al. 2011) . Aspects inherent to adolescence appear to add greater complexity to the process of adapting to one's condition, which adults may not experience. Having a genetic condition during the period of adolescence, which may already be turbulent for some, can cause greater stress, instability and vulnerability. It is therefore important for genetic counselors to appreciate the unique difficulties that this patient population faces, and recognize that their adaptation process may be aggravated by these challenges.
Adolescence is marked by numerous transitions, including a shift from concrete to abstract thinking, obtaining greater independence and autonomy from parents/guardians, and moving from elementary to high school followed by postsecondary education or occupations (Christie and Viner 2005) . As the period of adolescence progresses, adolescents develop an increasingly stable identity, and view themselves less by their comparisons to others and more in relation to their personal beliefs and values (Steinberg and Morris 2001) . Adolescents with genetic conditions must undergo additional transitions, including shifting from pediatric to adult healthcare providers, and gaining increased responsibility over the management of their condition. As well, the process of forming an identity is complicated by the additional need to integrate knowledge of a diagnosis and feelings of being inherently different from others. Giarelli et al. (2008) describe that the transition to self-management of a chronic genetic disorder requires the continual integration of information about one's illness into one's life experiences. This calls for a systematic process whereby adolescents' knowledge, understanding and acceptance of their condition builds over time. It could therefore be helpful for adolescents if genetic counselors offer to follow-up with them during this transition process. It is also important to note that the adaptation process differs for each adolescent, depending on factors such as the timing and nature of the diagnosis, familial and social supports, and personal coping strategies.
Adolescents also experience a desire to fit in with peer groups, and peer interactions can greatly influence one's self-esteem. Having a condition that can affect one's appearance or capabilities may put the adolescent at risk of feeling socially isolated from their peers (Yeo and Sawyer 2005) . Participants in this study tried to make their condition as unnoticeable as possible, for example by avoiding discussing the need to take medications or to miss school for appointments. This relates to engaging in Bfalse self-behavior,^which adolescents may employ in an attempt to be perceived as Bnormal, due to feelings of low self-esteem and not wanting others to see them for who they think they are (Steinberg and Morris 2001) . Through provision of information and normalization, genetic counselors can promote greater self-confidence and acceptance, which may ultimately improve adolescents' feelings about engaging in relationships with peers.
An interesting finding from our study was the cooccurrence of adolescents' need for independence and privacy in balance with a need for parental support. Several other studies have indicated that the presence of family members in the session can be both inhibitive and supportive (Beresford and Sloper 2003; Gaff et al. 2006; Tse et al. 2013 ). This reflects the transition experienced when adolescents move towards greater separation from their parents and the establishment of support and relationships outside of their family (Steinberg and Morris 2001) . Our findings suggest that adolescents prefer to have parents present while receiving some of the information about their condition. This is supported by Ackard and Neumark-Sztainer (2001) and Szybowska et al. (2007) , where adolescents view their parents as a key support and resource of information about their condition. However, some participants in our study noted that they did not prefer to have parents present during discussions about their future reproductive life or prognosis, which reflects both the desire for independence and the need to preserve and protect the family unit. These findings highlight the challenge in maintaining a balance between supporting an adolescent's independence and empowering him/her, while also respecting the informational and emotional needs of the family. Negotiating with the adolescent and the family about whether or not parents will be present, and determining the appropriate time to raise this discussion (i.e. prior to or at the beginning of the session) is therefore important. It is also important to note that, in Canada, there is no age of consent for health care, and young people deemed to have capacity are allowed to make decisions about parental involvement in genetic counseling.
Practice implications
To our knowledge, this study is the first to explore the perspectives of adolescents with respect to their genetic counseling experience. The adolescents in this study clearly viewed genetic counseling as an opportunity to gather useful, in-depth information about their condition, and to have their questions answered in a thoughtful and thorough manner. Genetic counseling can also assist adolescents in the process of gaining a sense of control and adapting to their condition, particularly when genetic counselors consider the adolescent-specific factors that may hinder their ability to adapt to their condition. By understanding the unique needs of this patient population, genetic counselors will be better able to educate and support these patients. The following are a list of suggested recommendations for genetic counselors working with adolescents, informed by the findings from this study:
1) Connect with the adolescent prior to the session (i.e. via telephone, sending an information package, or having information available on a website that patients can refer to), to provide a better idea of what genetic counseling involves. Clarifying the role of the genetic counselor can help adolescents feel more prepared prior to the session, develop specific goals and expectations, and recognize a broader scope of how genetic counseling may be useful to them. 2) While it is important to be cognizant of the adolescent's educational background and developmental stage to frame the genetic counseling session, it is equally important to avoid making assumptions about what they know, as each adolescent has unique needs and challenges irrespective of their age. 3) Provide the adolescent with the choice to have parents present in the session or not, and for which part(s) of the session. Aim to avoid making this decision when parents are already present, perhaps by discussing this option prior to the session (as in Suggested Recommendation #1). Be cognizant of familial and cultural factors that may influence an adolescent's personal security and need for support. This can help to ensure that the transition process is carried out in a way that best supports the needs of the adolescent and his or her family.
4)
Explore previous knowledge and research the adolescent has undertaken about their condition, including online and other sources accessed, to validate information or clarify any misconceptions. Prepare and provide reliable adolescent-friendly literature and websites about genetics, inheritance and the condition. 5) Encourage openness from the adolescent by treating him/her with maturity and respect, appropriately directing conversation to them when discussing issues about their condition and health care, repeatedly inviting them to engage in dialogue and ask questions, and checking in for understanding throughout the session. 6) As this is a population that is keen to use online sources and social media, it can be beneficial to enhance the use of visual aids during the session. Using a simplified version of their own family pedigree as a central tool is more relatable to the adolescent and may make information regarding inheritance and recurrence risks easier to comprehend. Video clips, animations of biological processes and other novel electronic tools may also help to increase adolescents' interest and involvement. 7) Openly discuss issues of future reproductive plans, recurrence risks and prenatal diagnosis options with the adolescent. They may feel uncomfortable bringing up these topics, but ultimately find this knowledge to be helpful in increasing their sense of personal control with respect to their future. This is also important to help adolescents consider the potential consequences of engaging in risky sexual behavior and the need to contact a health care provider for appropriate health resources. As discussed in Suggested Recommendation #3, it may be preferable to discuss these issues without parents present. 8) Promote normalization of the adolescent's genetic condition. Adolescents compare themselves to peers and others around them, and may feel isolated because of having a rare condition. It is therefore important to acknowledge these feelings, identify ways that their life has not changed and discuss how they can externalize their condition from their personal identity. 9) Inquire into the adolescent's school environment and whether he/she has experienced issues with bullying. Adolescents may not otherwise volunteer this information, and this can provide an opportunity to seek help. 10) Participants' recollection of receiving a post-genetic counseling session summary letter suggests that addressing the letter to the adolescents' parents may interfere with them receiving it. As well, adolescents may not anticipate getting any mail. Discuss whom the genetic counseling summary letter(s) should be addressed to during the session, and whether it would be more beneficial to send the letter via email if allowed by the healthcare setting.
11) When possible, provide adolescents with the option of connecting with support groups or other patients (either in person or online), as this may assist with the process of normalization and feeling a sense of belonging. However, it is important to contextualize potential pros and cons of these interactions, as other patients may not always reflect positive experiences about their condition. 12) Keep communication lines open by providing adolescents with the opportunity for additional sessions, or arranging to call or email them a few weeks after the session to follow-up. This period of time may allow adolescents to reflect on what they learned, conduct further research, and pose additional questions not considered during the initial session.
Study limitations
One study limitation is the discrepancy between the number of male and female participants, which limits the ability to elucidate whether or not there are unique sex or gender-based challenges. As well, the time between participants' genetic counseling session and study interview varied, from as little as one month to over two years. This variability may have influenced some participants' ability to accurately recall what was discussed during the session. Another limitation is social desirability, where participants tend to provide answers that they think will be viewed more favorably by others, rather than being honest. Due to the interviewer being a member of the institution where participants had genetic counseling (though not the provider of genetic counseling), participants may have been hesitant to express disappointment, embarrassment or other negative emotions associated with their genetic counseling interaction. Additionally, there may be inherent differences between adolescents who chose to participate and those who did not. For example, participants may have had a more favorable genetic counseling experience or may represent a more engaged and expressive group of adolescents. Furthermore, in identifying potential participants for this study, genetic counselors may have recalled adolescents who were more involved in their genetic counseling session, rather than those who were more difficult to interact with. Finally, qualitative data are not intended to be generalized to the entire population of interest.
Research recommendations
The findings from this study provide a number of opportunities for further research. Conducting similar studies with adolescents in different areas of genetics, such as prenatal or predictive-testing settings, would be valuable to validate and compare to the results from this study. This may help to elucidate issues specific to different adolescent patient populations in genetics and thereby to assist in the development of practice guidelines. It would also be valuable to collect evidence on the practical utility of the tools and strategies identified in this study, both from the genetic counselors' and adolescents' perspectives. Finally, it would be beneficial to develop additional educational tools about adolescent healthcare for genetics professionals, to increase their knowledge and comfort level with this patient population.
Conclusions
Our findings provide insight into the perspectives of adolescents with a genetic condition with respect to their genetic counseling interaction. Information gleaned from this study can contribute to the development of an evidence-based, adolescent-focused framework to enhance the provision of genetic counseling to this patient population. Results from this study can also facilitate the transition process from pediatric to adult care within patient and family-centered contexts. Importantly, healthcare providers without formal genetics training often discuss genetic conditions and testing with their patients, and thus findings from this study have broad relevance to many areas of adolescent patient care. Furthermore, these findings may contribute to the development of future educational tools and programs to improve the communication of genetic information to adolescents.
